C
OLD waves, the periodic surge of Arctic masses into the main west-east flow of air in the temperate latitudes, emphasize the indispensable need of the meteorologist for data from Canada's remote northland. A dayby-day knowledge of changes in the Arctic is vital to the interpretation of changes in more temperate latitudes. The advancement of his profession and of the science depend to a large extent on an increased understanding of arctic meteorology.
Almost a quarter of the Arctic cap is Canadian territory (see Fig. I ) ,
an area second only to that controlled by the U.S.S.R. Canada thus carries an international obligation to roll back the meteorological frontiers of the Arctic, for the free exchange of weather data between nations of the northern hemisphere is no longer a courtesy but a scientific necessity. T h e discharge of this responsibility over a period of two centuries is a romantic and challenging chapter in Canadian history.
While the Arctic is traditionally bounded on the south by the sixtysixth parallel, considerations of logistics, density of population and nature of the terrain suggest a modification of this definition to include an area which, for purposes of this article, may be designated as the Subarctic. This area lies between the Arctic Circle and an irregular line, roughly along the sixtieth parallel. The term "Arctic" is used loosely in the following article to include both the Subarctic and the true Arctic, in the Canadian sector.
Exploration and Meteorological Observations
As might be expected, the history of meteorological observations in the Canadian Arctic is closely related to the history of exploration. This chronicle of discovery, it must be assumed, is entirely familiar to readers of Arctic. While there is some evidence that Leif Ericson discovered Baffinland in the year 1000 A.D., the usual date of the opening of the Arctic is given as 1576, when Frobisher reached the same island. There follows a succession of names-Davis, Hudson, Button, Baffin, Hearne, Mackenzie, Scoresby-each contributing either directly or indirectly to the early meteorological knowledge of the Arctic. In a later period, even greater contributions were provided by the scientific, rather than purely exploratory, expeditions of Parry, Ross and Franklin.
The first organized effort to make meteorological observations in the entire Arctic, including the Canadian sector, came with the establishment of O n these searching expeditions, observations were taken for the most part 2-hourly, some hourly, and the others, three, six, eight times a day. T h e length of the records varies from eight months to twenty-seven months. Observations were generally taken of temperature, including that of the sea, pressure, wind, weather, character of the cloud, thickness of the ice, and in some cases solar radiation. assume an additional atmosphere of romance when it is realized that temporary settlements were first made in these isolated spots a half century ago.
Establishment of Arctic Stations
Hitherto the discussion has been limited to meteorological observations taken at the surface. T h e first upper-air observations taken in the Canadian Arctic7 appear to have been made in 1 8 2 2 -2 3 by Rev. George Fisher and Sir Edward Parry. These men sent aloft, on kites, self-registering thermometers, duly recording that the air was isothermal to 400 feet with a temperature of -24°F. This observation was apparently made at latitude 69" 2 I'N, longitude I 24"W. It was not until the second Polar Year more than a century later that further upper-air ascents in the Arctic were recorded. In I 93 2 , a t both Coppermine and Chesterfield, kite ascents were made, and in 193 3 the first radiosonde was launched in the north at Coppermine. In 1936 at Fort (Alberta). In addition, the British took observations for that year at Fort Rae, the same site at which they and the Canadians had operated during the first Polar Year.
Development of Arctic Communications
Dating from the 1880's, a series of meteorological stations was progressively opened in the Arctic. It is interesting to note the dates and the records of some of these stations which do not appear on the current roster: Fort McPherson (1909-38) Owing to a lack of rapid communication, the reports were of course of no use for current synoptic purposes.
It was in the 1920's that a chain of government wireless stations was first begun in the Northwest Territories. In those early years the stations were primarily for the gathering and transmitting of meteorological data for the Canadian Meteorological Division, but they handled commercial messages as well. By 1941, besides a dozen stations maintained by the government, all the larger Hudson's Bay Company trading posts in the Northwest Territories had short-wave key and telephone transmitters, while flying and mining companies had radio equipment wherever it was needed.
The period of modern meteorological observations can be said to date from the introduction of the radio in the North. 1943 1926 1937 1946 1928 1921 1884 1942 1930 1933 1898 1947 1921 1897 1934 1908 1914 1937 1897 1913 1941 1942 1893 1940 1928 1927 1944 1928 1941 1921 1942 1942 1947 1928 1944 1943 1943 1937 1904 1943 1941 In the Northwest, the Department of Transport has recently set up a radiosonde station at Coppermine and will open another a t Baker Lake this year.
The table on page 41 lists the names, positions and altitudes of the weather stations which were reporting regularly on January I , 1948, within the arctic and subarctic areas (two stations which have been closed temporarily are included). In the case of stations where separate sets of observations are currently being made at an airport and at another site, the coorof observations currently being made.
T h e dates given in the last column are the year in which the first surface observations were made, or, in the case of some of the earlier observations, the first year in which a complete set was made. When observations have been made at different sites in the same vicinity, the date given refers to the first observations made. It must be noted in assessing the value of meteorological data of the Arctic that the periods of observations were of different lengths at different stations and therefore should not receive equal weight. Further, as already noted, there is an uneven concentration of stations in the Arctic. Moreover, not all observations-especially in the early days-were taken simultaneously.
Observations of humidity have been for the most part made by means of dry and wet thermometers. During the winter months the observations by this means, especially in the far north, have been very untrustworthy.
Difficulty of transport of mercurial barometers, as well as the lack of communications for long periods, rendered the establishment of satisfactory pressure stations, especially in the early days, almost impossible. Errors were not known until data were received many months after observations. Changes In the Northwest, the Department of Transport has recently set up a radiosonde station a t Coppermine and will open another at Baker Lake this year.
The table on page 41 lists the names, positions and altitudes of the weather stations which were reporting regularly on January I , 1948, within the arctic and subarctic areas (two stations which have been closed temporarily are included). In the case of stations where separate sets of observations are currently being made a t an airport and at another site, the coordinates given are those of the airport. T h e second last column lists the types of observations currently being made.
The dates given in the last column are the year in which the first surface observations were made, or, in the case of some of the earlier observations, the first year in which a complete set was made. When observations have been made at different sites in the same vicinity, the date given refers to the first observations made. It must be noted in assessing the value of meteorological data of the Arctic that the periods of observations were of different lengths at different stations and therefore should not receive equal weight. Further, as already noted, there is an uneven concentration of sthtions in the Arctic. Moreover, not all observations-especially in the early days-were taken simultaneously.
Reliability of Arctic Meteorological Data
Difficulty of transport of mercurial barometers, as well as the lack of communications for long periods, rendered the establishment of satisfactory pressure stations, especially in the early days, almost impossible. Errors were not known until data were received many months after observations. Changes of personnel, observations made by poorly instructed men or substitutes, the long delay before the breakage of, instruments could be remedied, the practical impossibility of inspection of the staff by Head Office-all these difficulties have been overcome, but have adversely affected pressure observations in the hinterland in the past.
The maintenance of .an arctic network of meteorological sta~ons is exacting and expensive. Nevertheless, it must be not only continued but expanded, The consensus of meteorological opinion the world over holds that in the arctic data lies the clue to both more accurate short-rangè forecasts and to the development of long-range forecasting techniques. T o this must be added a recent requirement for meteorological services to new transarctic air-routes. The responsibilities of Canada in this connection are definite and unavoidable-it may be safely said that her meteorological eyes are and will be turned to the Arctic for several years to come.
MAPS OF NORTHERN CANADA INDEX T O THE EIGHT MILE MAPS COVERING T H E ARCTIC REGIONS
The above index shows those eight mile sheets of the National Topographic Series which ' cover northern Canada. All are drawn to the same scale on the Transverse Mercator Projection with each sheet fitting its neighbour; Owing to the lack of known ground elevations, most of the sheets are not contoured, and ,are-at present printed in only two colours, black and water blue. As the necessary information regariting ground relief is obtaided the proper hypsometric tints tw indicate changes in ground elevation will be added. These maps may be obtained fram the Surveys and Mapping Bureau, Department of Mines and Resources, Labelle Bldg., Ottawa, for 25 cents per sheet. It is hoped to publish corresponding diagrams of.Greenland and Alaska in subsequent issues of Amtic.
